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(54) Abstract Title 

Composite component 

(57) A biodegradable composite 1 comprises a first layer 2 of biodegradable fibres, a second layer 4 of 
biodegradable fibres and a layer of biodegradable thermoplastic 6 disposed between the first and second 
layers of biodegradable fibres. The biodegradable thermoplastic permeates through each of the layers of 
biodegradable fibres. A method of manufacture of the composite is also disclosed {figure 2). 
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At least one drawing riginally filed was informal and the print repr duced here is taken from a later filed f rmal copy. 
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Qmpmite Component 

The present invention relates to a biodegradable composite component and to a method 
of manufacture of such a composite component. Such a composite component has particular, 
but not exclusive, utility in the automotive field. 

There are growing commercial pressures to develop products from renewable resources, 
5 such as agricultural crops, which are also biodegradable. Such products have the advantage 
that their disposal is less environmentally unfriendly than that of non-biodegradable products. 

A number of biodegradable composites are known. It is known, for example from 
DE 4 440 246, to mix cellulosic reinforcing fibres with a biodegradable thermoplastic matrix 
to form a biodegradable composite. The mixture is typically heated and subsequently injected 
10 or extruded into an injection moulding machine to form a composite component. 

It is also known, for example from US 5 719 203, to mix caoutchouc, starch, cellulose 
and a biodegradable agent to form a plasticised mass which may be heated in a twin screw 
extruder and subsequently injected into an injection moulding machine to form a composite 
component. 

15 In both cases the composite component produced relies upon effective mixing of the 

matrix and filler constituents occurring prior to moulding of the composite component. 

According to a first aspect of the present invention, a biodegradable composite 
comprises a first layer of biodegradable fibres, a second layer of biodegradable fibres and a 
layer of biodegradable thermoplastic disposed between the first and second layers of 
biodegradable fibres, the biodegradable thermoplastic permeating through each of the first and 
second layers of biodegradable fibres to a surface of the composite component. 
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Preferably, the biodegradable thermoplastic includes biodegradable filler material such 
as miscanthus fibres. 

Preferably, either or both of the first and second layers of biodegradable fibres comprise 

• — * 

one or more sheets of woven or non woven fibres. More preferably, the first and second 
5 layers contain equal numbers of sheets of woven or non woven fibres. 

Preferably, the biodegradable fibres comprise hemp, jute, or the like. 

According to a second aspect of the present invention, a method of producing a 
composite component according to the first aspect of the invention* comprises the steps of: 

providing a first part of a mould; 
10 providing a second part of the mould, the first and second parts of the mould together 

defining a mould cavity having a surface; 

laying up a first layer of biodegradable fibres in the first part of the mould; 

introducing a quantity of the biodegradable thermoplastic to the first part of the mould 
over an uppermost surface of the first layer of biodegradable fibres; 
15 laying up a second layer of biodegradable fibres over the biodegradable thermoplastic; 

bringing the first and second mould parts together to compress the fibres and the 
biodegradable thermoplastic together such that the biodegradable thermoplastic permeates 
through the first and second layers of biodegradable fibres to the surface of the mould cavity. 

Preferably, the quantity of die biodegradable thermoplastic is introduced to the mould by 
20 an extrusion apparatus. 

The invention will now be described, by way of example only, with reference to the 
accompanying Figures, in which: 

Figure 1 shows a section through a composite material according to the present 
invention; 



Figure 2 shows a diagrammatic side section of an apparatus suitable for use in the 
manufacture of the present invention. 

Referring first to Figure 1 there is shown a section through a composite component 1 in 
accordance with the present invention. A first layer 2 of biodegradable fibres is disposed 
towards an upper surface 3 of the composite component. A second layer 4 of biodegradable 
fibres is disposed towards a lower surface 5 of the composite component. 

The first and second layers 2,4 are typically of equal thickness. The first and second 
layers 2,4 typically comprise similar biodegradable fibres. For preference, the fibres 
comprise cellulosic fibres from an agricultural crop such as jute or hemp. Alternatively, the 
fibres may be formed from a biodegradable plastic, preferably a biodegradable thermoplastic. 

A layer 6 of biodegradable thermoplastic 7 is disposed between the first and second 
layers 2,4 of biodegradable fibres. The biodegradable thermoplastic permeates through each 
of the first and second layers of biodegradable fibres to the surfaces of the composite 
component. 

The biodegradable thermoplastic may include a cellulosic filler material 8. This may 
again be obtained from an agricultural crop. A suitable filler material is miscanthus fibres. 

A method of manufacture of such a composite will now be described with reference to 
Figure 2. 

A mould apparatus 10 is shown having a first mould part 11 and a second mould 
part 12. The first mould part 11 defines a first part of a mould cavity. The second mould part 
12 defines a second part of the mould cavity. The mould cavity has an inner surface 14 
defined by the parts of the mould cavity. The first and second mould parts may be displaced 
relativ to one another to open and close the mould cavity as indicated by arrow A- 
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An extruder 16 is provided to heat a biodegradable thermoplastic and subsequently 
extrude a quantity of the heated biodegradable thermoplastic. The extruder may be moveable 
as indicated by arrow B between a first position clear of the mould, and a second position in 
which it may extrude the heated biodegradable thermoplastic. Alternatively, an injector ^may 
5 be used for the same purpose. 

While the first and second mould parts are separated from one another, a first layer 4 of 
biodegradable fibres is laid up in the first mould pan. The first layer of fibres may comprise 
one or more separate sheets of woven or non woven fibres. For the purposes of clarity, the 
first layer in the illustrated embodiment of Figure 2 is shown comprising only a single sheet 
10 of fibres. 

Once the first layer of fibres has been laid up, the extruder is moved from the first 
position to the second position. The extruder 16 then extrudes the quantity of biodegradable 
thermoplastic 7 onto an uppermost surface of the first layer 4 of fibres. The extruder is then 
returned to the first position. Before the thermoplastic 7 is allowed to cool, a second layer 2 
15 of fibres is laid up over the biodegradable thermoplastic. As with the first layer of fibres, the 
second layer may comprise one or more separate sheets of woven or non woven fibres. 
Again, for the purposes of clarity, the second layer in the illustrated embodiment of Figure 2 
is shown comprising only a single sheet of fibres. 

The first and second mould parts 11,12 are then brought together to close the mould 
20 cavity and to compress the layers 2,4 of fibres and the biodegradable thermoplastic 7 
together. This has the effect of forcing the biodegradable thermoplastic to permeate through 
the first and second layers of biodegradable fibres to the surface 14 of the mould cavity to 
form a surface of the composite component so formed. The thermoplastic 7 is allowed to cool 
before the mould cavity is opened and the formed composite component removed from the 
25 mould. In this way, the surface finish of the formed composite component is determined by 
the finish of the surface of the mould cavity. 



In the illustrated embodiment of the invention, the first and second layers of 
biodegradable fibres contain equal numbers of similar sheets of woven or non woven fibres of 
substantially equal thickness. This has been found not to produce undesirable stresses on the 
upper and lower surfaces of the formed composite component which may lead to undesired 
twisting or curving of the formed composite component. 
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CLAIMS 

1. A biodegradable composite component comprising a first layer of biodegradable 
fibres, a second layer of biodegradable fibres and a layer of biodegradable thermoplastic 
disposed between the first and second layers of biodegradable fibres, the biodegradable 
thermoplastic permeating through each of the first and second layers of biodegradable 
fibres to a surface of the composite. 

2. A composite according to claim 1, characterised in that the biodegradable 
thermoplastic includes a biodegradable filler material such as riiiscanthus fibres. 

3. A composite according to claim 1 or claim 2, characterised in that either or both of 
the first and second layers of biodegradable fibres comprise one or more sheets of 
woven or non woven fibres. 

4. A composite according to claim 3, characterised in that the first and second layers 
contain equal numbers of sheets of woven or non woven fibres. 

5. A composite according to any previous claim, characterised in that the 
biodegradable fibres comprise hemp, jute, or the like. 

6. A composite according to any of claims 1 to 4, characterised in that the 
biodegradable fibres comprise a biodegradable plastic. 

7. A biodegradable composite component substantially as described herein with 
reference to and as illustrated in Figure 1 of the accompanying drawings. 
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8. A method of producing a composite component according to any previous claim, 
comprises the steps of: 

providing a first part of a mould; 

providing a second part of the mould, the first and second parts of the mould together 
defining a mould cavity having a surface; 

laying up a first layer of biodegradable fibres in the first part of the mould; 

introducing a quantity of the biodegradable thermoplastic to the first part of the mould 

over an uppermost surface of the first layer of biodegradable fibres; 

laying up a second layer of biodegradable fibres over the biodegradable thermoplastic; 

bringing the first and second mould parts together to compress the fibres and the 

biodegradable thermoplastic together such that the biodegradable thermoplastic 

permeates the layers of biodegradable fibres to the surface of the mould cavity. 

9. A method according to claim 8, characterised in that the quantity of the 
biodegradable thermoplastic is introduced to the mould by an extrusion apparatus. 

10. A method of producing a composite component substantially as described herein 
with reference to and as illustrated in Figure 2 of the accompanying drawings. 
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